MICROCOPY  RESOLUTION  TEST  CHAflT 

NATIONAL  BUREAU  OF  STANDARDS -1963-,? 


00 

CO 

oc 


o 


SUSQUEHANNA  RIVER  BASIN 
KEHLV  RUN,  SCHUYLKILL.  COUNTY 


PENNSYLVANIA 


KEHLY  RUN  DAM  NO.  5  V. 

NOS  10  NO.  PA-658 
DER  10  NO.  54-7 

SHENANDOAH  MUNICIPAL  AUTHORITY 

PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 


/// 

/// 


4  & 


£2 

8$ 

3?  o 


Prepared  By  ^  < 

L.  ROBERT  KIMBALL  &  ASSOCIATES  # ^ 
CONSULTING  ENGINEERS  &  ARCHITECTS 
EBENSBURG.  PENNSYLVANIA 
15931 


-v  <?/* 


DEPARTMENT  OF  THE  ARMY 
BALTIMORE  DISTRICT  CORPS  OF  ENGINEERS 
BALTIMORE,  MARYLAND 
21203 


MARCH, J980 


* tmv" 


DISCLAIMER  NOTICE 


THIS  DOCUMENT  IS  BEST  QUALITY 
PRACTICABLE.  THE  COPY  FURNISHED 
TO  DTIC  CONTAINED  A  SIGNIFICANT 
NUMBER  OF  PAGES  WHICH  DO  NOT 
REPRODUCE  LEGIBLY. 


j 


SUSQUEHANNA  RIVER  BASIN 
KEHLY  RUN.  SCHUYLKILL  COUNTY 


mm 

c 


rO  d  ~t  I  si  IP  <3^1  U1 pe?  \  loV.  p-o^irdm* 

^  KEHLY  RUN  QAM  M0^5 

!  (  NDS  ID  Ni{.  PA-658  C‘  ; 

!  DER  ID  NO.  54-7  ^ 

|  ^  *  w>fl^  B>-/'  <■  h  J  /  f  U  O  .  (If.liV  I  Ki  I 

\  SHENANDOAH  MUNICIPAL; AUTHORITY 

t  Co  v/,  tv,  y*' ,  ri  £7  lv  v  t« 


\  PHASE  X  INSPECTION  REPORT  «. 

.  *e^L  a  .  "9  ^ 

NATFoNAL  DAM  INSPECTION  PROGRAM 


jf  [k  J 


''  •■/;,  j  '  / 

-J  ,  A 


1 1WSI  j 

f>  />  c  <o  t  J-ra  >0  -k&ev 

Preoared  By 

L.  ROBERT  KIMBALL  &  ASSOCIATES 

CONSULTING  ENGINEERS  &  ARCHITECTS 
EBENS8URG,  PENNSYLVANIA 
15931 


V * 


-J'P 


■ 


DEPARTMENT  OF  THE  ARMY 
BALTIMORE  DISTRICT  CORPS  OF  ENGINEERS 
BALTIMORE.  MARYLAND 
21203 


L)J  j  '  _  / 


3C& 


PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase 
I  Investigations.  Copies  of  these  guidelines  may  be  obtained 
from  the  Office  of  Chief  of  Engineers,  Washington,  D.C.  20314. 
The  purpose  of  a  Phase  I  investigation  is  to  identify  expedi¬ 
tiously  those  dams  which  may  pose  hazards  to  human  life  or  pro¬ 
perty.  The  assessment  of  the  general  condition  of  the  dam  is 
based  upon  available  data  and  visual  Inspections.  Detailed 
investigation,  and  analyses  involving  topographic  mapping,  sub¬ 
surface  investigations,  testing,  and  detailed  computational  eva¬ 
luations  are  beyond  the  scope  of  a  Phase  I  investigation; 
however,  the  investigation  is  intended  to  identify  any  need  for 
such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of  field 
conditions  at  the  time  of  inspection  along  with  data  available 
to  the  inspection  team.  In  cases  where  the  reservoir  was 
lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  nor¬ 
mal  load  on  the  structure  and  may  obscure  certain  conditions 
which  might  otherwise  be  detectable  if  inspected  under  the  nor¬ 
mal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  con¬ 
ditions,  and  is  evolutionary  in  nature.  It  would  be  incorrect 
to  assume  that  the  present  condition  of  the  dam  will  continue  to 
represent  the  condition  of  the  dam  at  some  point  in  the  future. 
Only  through  frequent  inspections  can  unsafe  conditions  be 
detected  and  only  through  continued  care  and  maintenance  can 
these  conditions  be  prevented  or  corrected. 


Phase  I  inspections  are  not  intended  to  provide  detailed  hydro- 
logic  and  hydraulic  analyses.  In  accordance  with  the 
established  Guidelines,  the  spillway  design  flood  is  based  on 
the  estimated  "Probable  Maximum  Flood"  for  the  region  (greatest 
reasonably  possible  storm  runoff),  or  fractions  thereof.  The 
spillway  design  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  detemining  the  need  for  more 
detailed  hydrologic  and  hydraulic  studies,  considering  the  size 


of  the  dam, 
potential. 


PHASE  I  REPORT 

NATIONAL  DAM  INSPECTION  REPORT 


NAME  OF  DAM 
STATE  LOCATED 
COUNTY  LOCATED 
STREAM 

DATE  OF  INSPECTION 


Kehly  Run  Dam  No.  5 
Pennsylvania 
Schuylkill 
Kehly  Run 

November  7  and  16,  1979 


ASSESSMENT 


The  assessment  of  Kehly  Run  Dam  No.  5  Is  based  upon  visual  obser¬ 
vations  made  at  the  time  of  inspection,  review  of  available 
records  and  data,  hydraulic  and  hydrologic  computations  and  past 
operational  performance. 

Kehly  Run  Dam  No.  5  is  a  high  hazard-small  size  dam.  The 
spillway  design  flood  was  selected  as  the  PMF.  'The  spillway  and 
reservoir  are  capable  of  controlling  approximately  75?  of  the 
PMF  without  overtopping  the  earth  embankment.  Based  on  criteria 
established  by  the  Corps  of  Engineers,  this  spillway  is  termed 
inadequate.  The  long  term  affect  of  the  seepage  and  wet  areas 
on  the  abutments,  and  erosion  of  the  slopes  should  be  evaluated. 
Heavy  growth  of  vegetation  on  the  slopes  should  be  selectively 
removed.^ 

The  following  recommendation  and  remedial  measures  should  be 
instituted  Immediately. 

1.  A  detailed  hydrologic  and  hydraulic  study  should  be  con¬ 
ducted  by  a  professional  engineer  knowledgeable  in  dam  design  to 
increase  spillway  capacity.  All  dams  in  the  Kehly  Run  system 
which  have  Inadequate  spillways  should  have  their  spillway  capa¬ 
cities  increased. 

2.  A  stability  analysis  of  the  embankment  should  be  con¬ 
ducted  by  a  registered  professional  engineer  knowledgeable  in 
dam  design  and  construction  because  of  the  steep  downstream 
slope,  erosion  of  both  slopes  and  crest,  seepage  and  past 
history  of  slope  failure. 

3.  The  brush  and  trees  on  the  upstream  and  downstream  slo¬ 
pes  should  be  removed  under  the  direction  of  a  professional 
engineer  knowledgeable  in  dam  design  and  construction. 

4.  All  wet  and  seepage  areas  should  be  monitored  at  regu¬ 
lar  intervals.  Readings  should  be  periodically  evaluated  by  a 
professional  engineer  knowledgeable  in  dam  design. 

5.  Positive  drainage  should  be  provided  at  the  toe  of  dam 
to  eliminate  ponded  areas  on  each  abutment. 


6.  Some  means  of  positive  closure  of  the  drainline  should 
be  developed  in  case  of  emergencies. 

7.  All  valves  should  be  exercised  and  lubricated  at  regu¬ 
lar  intervals. 

8.  A  subsidence  investigation  should  be  conducted  by  the 
owner  or  his  engineer  to  determine  the  effects  of  past  and  pre¬ 
sent  mining  beneath  the  reservoir. 

9.  A  warning  system  should  be  instituted  to  warn  downstream 
residents  of  high  water  levels  or  imminent  failure  of  the  dam. 

10.  Regular  safety  inspections  should  be  conducted  in 
accordance  with  the  provisions  stipulated  by  the  Commonwealth  of 
Pennsylvania  regarding  inspection  of  dams. 


SUBMITTED  BY: 


L.  ROBERT  KIMBALL  &  ASSOCIATES 
CONSULTING  ENGINEERS  AND  ARCHITECTS 
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PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 
KEHLY  RUN  DAM  NO.  5 
NDI.  I.D.  NO.  PA  658 
DER  I.D.  NO.  54-19 

SECTION  1 

PROJECT  INFORMATION 

1.1  General. 

a.  Authority.  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  authorized  the  Secretary  of  the  Army,  through  the  Corps 
of  Engineers,  to  initiate  a  program  of  Inspection  of  dams 
throughout  the  United  States. 

b.  Purpose.  The  purpose  of  the  inspection  Is  to  determine 
if  the  dam  constitutes  a  hazard  to  human  life  or  property. 

1.2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Rehly  Run  Dam  No.  5  is  an 
earthfill  dam  which  is  semi-circular  in  plan  and  convex  in  the 
downstream  direction.  The  embankment  is  1,050  feet  long  and 
25  feet  high.  ^The  upstream  slope  is  1H: IV  and  the  downstream 
slope  is  1.5H:1V*  ->The  crest  width  varies  from  15  feet  to  25 
feet  wide.  The  lower  part  of  the  downstream  slope  of  the 
embankment  consists  of  hand  placed  stone.  The  upper  portion  of 
the  downstream  slope  consists  of  an  earthfill. 

The  reservoir  drain  conduit  consists  of  one  6”  cast  iron 
pipe.  Flow  through  the  outlet  conduit  is  controlled  by  a  valve 
chamber  located  at  the  toe  of  the  dam  below  the  tailwater. 

The  spillway  is  located  on  the  left  abutment  and  consists  of 
a  stonelined  chute.  This  stonelined  chute  has  five  concrete 
cutoff  walls  located  beneath  the  stone  masonry.  The  spillway 
weir  consists  of  a  concrete  wall  2  feet  thick  and  5  1/2  feet 
high.  -The  spillway  is  39  feet  long  with  4H:1V  sideslopes.  The 
spillway  discharge  channel  extends  625  feet  downstream  of  the 
weir  and  bypasses  Rehly  Run  Dam  No.  4. 

Immediately  upstream  of  Rehly  Dam  No.  5  is  Rehly  Run  Dam  No. 
6.  This  dam  is  an  earthfill  dam  approximately  1200  feet  long 
and  25  feet  high. 


b.  Location.  The  dam  is  located  on  Rehly  Run,  2  mile 
north  of  Shenandoah,  Schuylkill  County,  Pennsylvania.  Rehly  Run 
Dam  No.  5  can  be  located  on  the  Shenandoah,  U.S.G.S.  7.5  minute 
quadrangle . 


c.  Size  Classification.  Kehly  Run  Dam  No.  5  is  a  small 
size  structure  (2$  feeC  high,  82  acre-feet). 

d.  Hazard  Classification.  Kehly  Run  Dam  No.  5  is  a  high 
hazard  dam.  Downstream  conditions  indicate  that  loss  of  more 
than  a  few  lives  is  probable  should  the  structure  fail. 
Immediately  downstream  of  Kehly  Run  Dam  No.  5  are  two  more 
reservoirs  in  a  steep,  narrow,  confined  valley.  Before  the 
valley  discharges  into  the  town  of  Shenandoah. 

e.  Ownership.  Kehly  Run  Dam  No.  5  is  owned  by  The 
Shenandoah  Municipal  Authority.  Correspondence  should  be 
addressed  to: 


Shenandoah  Municipal  Authority 

26  West  Lloyd  Street 

Shenandoah,  PA  17976 

Attention:  Charles  Dallazia,  Manager 

717-462-1904 

f.  Purpose  of  Dam.  Kehly  Run  Dam  No.  5  is  used  for  water 
supply. 

g.  Design  and  Construction  History.  The  dam  was  repor¬ 
tedly  constructed  in  1882.  No  Information  is  available  on  the 
design  or  construction  history.  In  1946  the  spillway  located  on 
the  left  abutment  was  reconstructed  and  enlarged.  At  this  time 
the  dual  spillways  located  on  each  abutment  were  abandoned. 

h.  Normal  Operating  Procedure.  Fetter  Pond  is  located 
upstream  of  Kehly  Run  Dam  No.  5.  Fetter  Pond  is  a  strip  mine 
pond  with  a  natural  outlet.  During  dry  periods  water  is  pumped 
into  Fetter  Pond  for  storage.  Downstream  of  Fetter  Pond  is 
Kehly  Run  Dam  No.  6.  Kehly  Run  Dam  No.  6  has  two  spillways  (one 
located  on  each  abutment).  Kehly  Run  Dam  No.  6  is  used  as  a 
holding  pond  for  the  downstream  reservoirs.  Water  discharges 
through  the  spillways  into  Kehly  Run  Dam  No.  5.  Downstream  of 
Kehly  Run  Dam  No. 5  are  Kehly  Run  Dams  No.  4  and  No.  3.  Water  is 
drawn  off  Kehly  Run  Dam  No.  3  into  the  water  system. 

1.3  Pertinent  Data. 


a.  Drainage  Area.  0.4  square  miles 

b.  Discharge  at  Dam  Site  (cfs). 

Maximum  Known  flood  at  dam  site  Unknown 

Emergency  spillway  capacity  at  top 

of  dam  766 
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c.  Elevation  (U.S.G.S.  Datum)  (feet).  -  Field  survey  based 
spillway  crest  given  as  1660  on  construction  drawings. 


Top  of  dam  -  low  point 
Top  of  dam  -  design  height 
Maximum  pool  -  PMF 
Normal  pool 
Spillway  crest 

Tailwater  on  day  of  inspection 
Toe  of  dam 

d.  Reservoir  (feet). 


Length  of  maximum  pool  (PMF) 
Length  of  normal  pool 

e.  Storage  (acre-feet). 

Normal  pool 
Top  of  dam 

f .  Reservoir  Surface  (acres). 


Top  of  dam 
Normal  pool 
Spillway  crest 

g.  Dam. 

Type 
Length 
Height 
Top  width 

Side  slopes  -  upstream 

-  downstream 


1663.1 
Unknown 

1663.2 
1660 
1660 

1643.3 
Submerged 


1200' 

1000’ 


54 

82 


10.5 

9 

9 


Earthfill 

1050’ 

25’ 

Varies  (15  to  25') 
1H:  IV 
1.5H: IV 
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SECTION  2 
ENGINEERING  DATA 


2.1  Design.  Review  of  information  in  the  files  of  the 
Commonwealth  of  Pennsylvania,  Department  of  Environmental 
Resources  and  the  owner's  files  revealed  one  construction 
drawing  of  the  spillway  modification,  inspection  reports,  per¬ 
mit,  photographs  and  correspondence  were  available  for  review. 

No  detailed  information  on  the  design  and  original  construction 
of  the  dam  were  available  for  review.  All  information  available 
was  reviewed  for  this  study. 

2.2  Construction.  No  information  is  available  on  the  original 
dam  construction. 

2.3  Operation.  No  operating  records  are  maintained. 

2.4  Evaluation. 


a.  Availability.  Engineering  data  were  provided  by 
PennDER,  Bureau  of  Dams  and  Waterways  Management  and  by  the 
owner.  The  manager  of  the  Municipal  Authority  was  interviewed 
on  operation  and  maintenance  of  the  dam.  The  owner  did  not  pro¬ 
vide  any  information  on  past  deep  mining  activities  in  the  areas 
of  the  dam  and  reservoir. 

b.  Adequacy.  A  detailed  study  cannot  be  performed  on  this 
structure  because  of  the  lack  of  design  and  construction  data. 
The  Phase  I  Report  is  based  upon  visual  inspection,  review  of 
available  data,  and  the  hydrologic  and  hydraulic  analyses. 
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SECTION  3 
VISUAL  INSPECTION 


3. 1  Findings. 

a.  General.  The  onsite  inspection  of  Kehly  Run  Dam  No.  5 
was  conducted  by  personnel  of  L.  Robert  Kimball  and  Associates 
on  November  7  and  16,  1979.  The  inspection  consisted  of: 

1.  Visual  Inspection  of  the  retaining  structure, 
abutments  and  sections  of  toe  not  submerged. 

2.  Examination  of  the  spillway  facilities,  exposed 
portion  of  any  outlet  works  and  other  appurtenant 
works . 

3.  Observations  affecting  the  runoff  potential  of 
the  drainage  basin. 

4.  Evaluation  of  the  downstream  area  hazard  potential. 

b.  Dam.  The  dam  appears  to  be  in  fair  condition.  The  dam 
embankment  is  shaped  in  a  semi-circle.  From  a  brief  survey  con¬ 
ducted  during  Inspection,  it  was  noted  that  the  dam  crest  eleva¬ 
tion  is  fairly  consistent.  The  upstream  slope  is  1H: IV  with 
riprap  missing  throughout  most  of  the  embankment  length.  The 
crest  width  varies  from  15  feet  to  25  feet  wide.  The  lower  por¬ 
tion  of  the  downstream  slope  consists  of  hand  placed  stone  and 
is  near  vertical.  The  upper  portion  of  the  downstream  slope 
consists  of  an  earth  embankment.  The  average  slope  on  the 
downstream  is  1.5H:1V.  Both  the  upstream  and  downstream  slopes 
and  the  crest  are  covered  with  trees  and  small  brush.  Many  wet 
areas  are  located  along  the  downstream  toe  of  the  dam  (See  page 
A-12).  Along  the  left  abutment  beyond  the  toe  of  dam  several 
seepage  areas  were  noted.  Seepage  in  this  area  was  estimated  at 
2  gallons  per  minute.  In  addition,  a  wet  area  was  noted  at  the 
toe  of  dam  to  the  right  of  the  tailwater.  On  the  right  abutment 
beyond  the  toe  of  dam  is  an  extensive  swampy  area.  An  auxi¬ 
liary  spillway  was  located  in  this  area  prior  to  reconstruction 
of  the  new  spillway.  A  diversion  ditch  is  located  along  the 
right  abutment.  This  diversion  ditch  formally  acted  as  a 
spillway  exit  channel. 

c.  Appurtenant  Structures.  The  39  foot  wide  bottom  width 
trapezoidal  shaped  spillway  is  located  on  the  left  abutment. 

The  spillway  and  spillway  exit  channel  are  625  feet  long  and  by¬ 
pass  Kehly  Run  Dam  No.  4.  The  spillway  and  spillway  exit  chan¬ 
nel  are  lined  with  hand  placed  stone  masonry  in  very  good 
condition.  The  weir  consists  of  a  concrete  wall  approximately  5 
1/2  feet  high.  The  concrete  is  in  good  condition. 
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The  outlet  works  consist  of  one  6”  cast  iron  pipe  through 
the  embankment.  Flow  Is  controlled  by  a  valve  chamber  located 
at  the  toe  of  dam.  No  upstream  shut  off  is  provided  on  this 
pipe.  The  pipe  was  unobserved  during  the  inspection. 

d.  Reservoir  Area.  The  watershed  consists  mostly  of 
woodland  and  Kehly  Run  Dam  No.  6.  The  reservoir  slopes  are 
gentle  and  are  not  susceptible  to  massive  landslides  which  would 
affect  the  storage  volume  of  the  reservoir  or  overtopping  of  the 
dam  by  displacing  water.  However,  failure  of  Kehly  Run  Dam  No. 

6  probably  would  cause  overtopping  of  Kehly  Run  Dam  No.  5. 

e.  Downstream  Channel.  The  downstream  channel  of  Kehly 
Run  is  rather  narrow  and  steep.  Kehly  Run  Dams  No.  4  and  No.  3 
are  located  downstream  of  the  dam.  Kehly  Run  discharges  into 
the  borough  of  Shenandoah. 

3.2  Evaluation.  In  general,  the  embankment  and  appurtenant 
structures  appear  to  be  in  fair  condition.  The  seepage  areas  at 
the  toe  of  dam  should  be  monitored  at  regular  Intervals. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


4.1  Procedures .  The  reservoir  is  maintained  at  the  spillway 
crest  elevation  1660.0.  Excess  inflow  discharges  over  the 
spillway  crest.  The  drainline  is  reportedly  opened  at  regular 
intervals. 

4.2  Maintenance  of  the  Dam.  No  planned  maintenance  schedule 
exists.  Maintenance  of  the  dam  has  been  lacking.  Maintenance 
of  the  dam  is  considered  poor. 

4.3  Maintenance  of  Operating  Facilities.  The  owner  reported 
that  the  reservoir  drain  is  opened  at  regular  intervals. 
Maintenance  of  the  operating  facilities  is  considered  fair. 

4.4  Warning  System  in  Effect.  At  the  time  of  inspection  no 
system  was  in  effect  to  warn  downstream  residents  of  large 
spillway  discharges  or  imminent  failure  of  the  dam. 

4.5  Evaluation.  Maintenance  of  the  dam  is  considered  poor. 
Maintenance  of  the  operating  facilities  is  considered  fair. 
There  is  no  warning  system  in  effect  to  warn  downtream  resi- 


SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features. 


a.  Design  Data.  No  calculations  or  design  data  pertaining 
to  hydrology  were  available. 

b.  Experience  Data.  No  rainfall,  runoff  or  reservoir  data 
vere  available.  The  spillway  has  reportedly  functioned  in  the 
past. 


c.  Visual  Observations.  The  spillway  appeared  to  be  in 
good  condition.  The  concrete  control  section  is  trapezoidal 
shaped  with  sides  lopes  equal  to  4H:  IV  and  the  entrance  is 
unrestricted. 

d.  Overtopping  Potential.  Overtopping  potential  was 
Investigated  through  the  development  of  the  probable  maximum 
flood  (PMF)  for  the  watershed  and  the  subsequent  routing  of  the 
PMF  and  fractions  of  the  PMF  through  the  reservoir  and  spillway. 

The  Corps  of  Engineers,  Baltimore  District,  has  directed 
that  the  HEC-1  Dam  Safety  Version  systemized  computer  program  be 
utilized.  The  program  was  prepared  by  the  Hydrologic 
Engineering  Center  (HEC),  U.S.  Army  Corps  of  Engineers,  Davis, 
California,  July,  1978.  The  major  methodologies  or  key  input 
data  for  this  program  are  discussed  briefly  in  Appendix  D. 

5.2  Evaluation  Assumptions.  To  enable  us  to  complete  the 
hydraulic  and  hydrologic  analysis  for  this  structure,  it  was 
necessary  to  make  the  following  assumptions. 

1.  The  initial  water  level  before  the  flood  is  elevation 
1660  feet. 

2.  For  the  overtopping  analysis  the  top  of  dam  elevation 
of  1663.1  feet  was  assumed  for  the  entire  length  of  the  crest  of 
1150  feet. 

3.  The  flood  was  routed  through  Kehly  Run  Dam  No.  6. 

5.3  Summary  of  Overtopping  Analysis.  Complete  summary  sheets 
for  the  computer  output  are  presented  in  Appendix  D. 

Peak  inflow  (PMF)  1012  cfs 

Spillway  capacity  766  cfs 
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a.  Spillway  Adequacy  Rating,  The  Spillway  Design  Flood 
(SDF)  for  this  dan  isthePMF.  The  SDF  is  based  on  the  hazard 
and  size  classification  of  the  dam.  Based  on  the  following 
definition  provided  by  the  Corps  of  Engineers,  the  spillway  is 
rated  as  inadequate  as  a  result  of  our  hydrologic  analysis. 

Inadequate  -  For  all  high  hazard  dams  which  do  not  safely 
pass  the  SDF  (PMF). 

The  spillway  and  reservlor  are  capable  of  controlling  75*  of 
PMF  without  overtopping  the  embankment.  The  computer  printout 
of  the  hydrology  is  included  in  Appendix  D. 

S.4  Summary  of  Dam  Breach  Analysis.  As  the  subject  dam  can 
satisfactorily  pass  50Z  of  the  PMF  without  failure  (based  on  our 
analysis)  it  was  not  necessary  to  perform  a  breach  analysis  and 
downstream  routing  of  flood  wave. 

Special  Note:  Because  failure  of  any  dam  in  the  Kehly  Run 
system  could  result  in  failure  of  any  downstream  dam,  the 
spillway  capacity  of  all  dams  with  inadequate  spillways,  should 
be  increased. 
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SECTION  6 

STRUCTURAL  STABILITY 
6.1  Evaluation  of  Structural  Stability. 

a.  Visual  Observations.  The  top  part  of  the  earth  embank¬ 
ment  consists  of  a  sandy  material  which  has  eroded  on  the  crest, 
upstream  and  downstream  slopes.  The  upper  portion  of  these  slo¬ 
pes  have  eroded  so  that  they  are  flatter  than  the  downstream 
portions  of  the  slopes.  Trees  and  brush  are  growing  on  both  the 
upstream  and  downstream  slopes  and  the  crest.  Seepage  is 
exiting  from  the  left  abutment  and  several  locations  on  the 
right  abutment  (See  page  A-12).  The  downstream  slope  is  very 
steep  and  appears  to  be  bulging.  Tailwater  obscured  close  exa¬ 
mination  of  the  toe. 

b.  Design  and  Construction  Data.  No  stability  analyses 
are  on  record  for  this  dam.  No  data  are  available  on  the  design 
or  construction  of  the  dam.  An  inspection  report  prepared  in 
1920  indicated  that  a  large  slump  on  the  upstream  slope  of  the 
dam  was  present.  This  slump  went  unrepaired  for  several  years. 

The  correspondence  and  inspection  reports  do  not  indicate  when 
or  if  this  slump  was  repaired.  The  slide  or  slump  area  was  not 
noted  during  the  Inspection. 

c.  Operating  Records.  No  operating  records  are  main¬ 
tained  . 

d.  Post  Construction  Changes.  In  1946  the  spillway 
located  on  the  right  abutment  was  abandoned  and  the  spillway  on 
the  left  abutment  was  enlarged  and  repaired.  No  other  infor¬ 
mation  is  available  on  any  post  construction  changes. 

e.  Seismic  Stability.  The  dam  is  located  in  seismic  zone 
1.  No  seismic  stability  analyses  has  been  performed.  Normally, 

it  can  be  considered  that  if  a  dam  in  this  zone  is  stable  under  sta¬ 
tic  loading  conditions,  it  can  be  assumed  safe  for  any  expected 
loading. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS /REMEDIAL  MEASURES 

7.1  Dam  Assessment. 

a.  Safety.  The  dam  appears  to  be  in  fair  condition.  The 
heavy  growth  of  trees  and  vegetation,  seepage  and  wet  spots  and 
erosion  indicate  that  the  dam  is  in  need  of  repair  and  main¬ 
tenance.  The  visual  observations,  review  of  available  infor¬ 
mation,  hydrologic  and  hydraulic  calculations  and  past 
operational  performance  indicate  that  Kehly  Run  Dam  No.  5 
spillway  is  adequate.  The  spillway  is  capable  of  controlling 
75Z  of  the  PMF  without  overtopping.  According  to  the  Corps  of 
Engineers  definitions  the  spillway  is  termed  inadequate.  All 
dams  in  the  Kehly  Run  system  which  have  inadequate  spillways 
should  have  their  spillway  capacities  increased.  No  adequate 
stability  analyses  have  been  performed  for  this  structure.  The 
long  term  effect  of  the  seepage  is  unknown.  Because  of  the  very 
steep  downstream  slope;  erosion  on  the  upstream,  downstream  and 
crest;  seepage  areas,  past  history  of  slope  failure,  bulging  of 
downstream  slope,  and  tallwater  condition,  it  is  recommended 
that  a  stability  analysis  be  conducted. 

b.  Adeqacy  of  Information.  The  information  available  is 
not  sufficient  to  complete  the  detailed  report.  The  Phase  I 
report  is  based  upon  visual  observations,  hydrologic  and 
hydraulic  calculations,  and  available  information. 

c.  Urgency.  The  recommendations  suggested  below  should  be 
implemented  immediately. 

d.  Necessity  for  Further  Investigation.  To  complete  some 
of  the  recommendations/remedial  measures  outlined  below,  addi¬ 
tional  investigations  are  required. 

7.2  Recommendations/Remedial  Measures. 


1.  A  detailed  hydraulic  and  hydrologic  study  should  be 
conducted  by  a  professional  engineer  knowledgeable  in  dam  design 
to  increase  spillway  capacity.  All  dams  in  the  Kehly  Run  system 
which  have  inadequate  spillways  should  have  their  spillway 
capacities  increased. 

2.  A  stability  analysis  of  the  embankment  should  be  con¬ 
ducted  by  a  registered  professional  engineer  knowledgeable  in 
dam  design  and  construction  because  of  the  steep  downstream 
slope,  erosion  of  both  slopes  and  crest,  seepage  and  past 
history  of  slope  failure. 

3.  The  brush  and  trees  on  the  upstream  and  downstream  slo¬ 
pes  should  be  removed  under  the  direction  of  a  professional 
engineer  knowledgeable  in  dam  design  and  construction. 
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4.  All  wet  and  seepage  areas  should  be  monitored  at  regu¬ 
lar  intervals.  Readings  should  be  periodically  evaluated  by  a 
professional  engineer  knowledgeable  in  dam  design. 

5.  Positive  drainage  should  be  provided  at  the  toe  of  dam 
to  eliminate  ponded  areas. 

6.  Some  means  of  positive  closure  of  the  drainline  should 
be  developed  in  case  of  emergencies. 

7.  All  valves  should  be  exercised  and  lubricated  at  regu¬ 
lar  intervals. 

8.  A  subsidence  Investigation  should  be  conducted  by  the 
owner  or  his  engineer  to  determine  the  effects  of  past  and  pre¬ 
sent  mining  beneath  the  reservoir. 

9.  A  warning  system  should  be  instituted  to  warn  downtream 
residents  of  high  water  levels  or  imminent  failure  of  the  dam. 

10.  Regular  safety  inspections  should  be  conducted  in 
accordance  with  the  provisions  stipulated  by  the  Commonwealth  of 
Pennsylvania  regarding  inspection  of  dams. 
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VERTICAL  AND  HORIZONTAL 
ALIGNMENT  OF  THE  CREST 


VISUAL  EXAMINATION  OF _ OBSERVATIONS _ REMARKS  OR  RECOMMENDATIONS 

Trees  and  brush  are  located  on  both  the 
upstream  and  downstream  slopes  and  the  crest. 

VEGETATION 
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DRAINS 


FOUNDATION  Not  applicable 


STAPF  GAUGE  OR  RECORDER  Not  applicable 


GATES  AND  OPERATION 
EQUIPMENT 


■M  mm 


None 
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CHECKLIST,  ENGINEERING  DATA.,  DESIGN,  CONSTRUCTION,  OPERATION, 

PHASE  I 


-  DETAILS 

-  CONSTRAINTS 

-  DISCHARGE  RATINGS 
RAINFALL/RESERVOIR  RECORDS 


OPERATION 

RECORDS 
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PHOTOGRAPHS 


KEHLY  RUN  DAM  NO.  5 


Photograph  Descriptions 
Sheet  1.  Front 

(1)  Upper  left  -  Left  spillway  entrance  and  upstream  slope 

of  Kehly  Run  Dam  No.  6. 

(2)  Upper  right  -  Kehly  Run  Dam  No.  5.  Spillway  located  on 

left  abutment. 

(3)  Lower  left  -  Fetters  Pond  located  upstream  of  Kehly 

Run  Dam  No.  5. 

(4)  Lower  right  -  Right  spillway  of  Kehly  Run  Dam  No.  6. 
Sheet  1.  Back 

(5)  Upper  left  -  Downstream  slope  of  Kehly  Run  Dam  No.  5 

at  maximum  section.  Tailwater  of  Kehly 
Run  Dam  No.  4  on  right. 

(6)  Upper  right  -  Downstream  slope  of  dam  with  heavy  vege¬ 

tation  and  wet  areas  at  toe. 

(7)  Lower  left  -  Upstream  slope  of  Kehly  Run  Dam  No.  5. 

(8)  Lower  right  -  Downstream  slope  of  Kehly  Run  Dam  No.  5 

viewed  from  Kehly  Run  Dam  No.  4. 

Sheet  2.  Front 

(9)  Upper  left  -  Spillway  weir. 

(10)  Upper  right  -  Downstream  exposure  (Shenandoah  Borough) 

below  Kehly  Run  Dam  No.  3.  Coal  refuse 
embankment  on  right. 

(11)  Lower  left  -  Spillway  and  crest  viewed  from  left 

abutment . 

(12)  Lower  right  -  Overview  of  Kehly  Run  Dam  Nos.  4,5,6. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS 


Methodology.  The  dam  overtopping  and  breach  analyses  were 
accomplished  using  the  systemized  computer  program  HEC-1  (Dam 
Safety  Investigation),  September,  1978,  prepared  by  the 
Hydrologic  Engineering  Center,  U.S.  Army  Corps  of  Engineers, 
Davis,  California.  A  brief  description  of  the  methodology  used 
In  the  analysis  Is  presented  below. 

1.  Precipitation.  The  Probable  Maximum  Precipitation 
(PMP)  is  derived  and  determined  from  regional  charts  prepared 
from  past  rainfall  records  Including  "Hydrometeorological 
Report  No.  40"  prepared  by  the  U.S.  Weather  Bureau. 

The  index  rainfall  is  reduced  from  10%  to  20%  depending  on 
watershed  size  by  utilization  of  what  Is  termed  the  HOP  Brook 
adjustment  factor.  Distribution  of  the  total  rainfall  Is  made 
by  the  computer  program  using  distribution  methods  developed  by 
the  Corps. 

2.  Inflow  Hydrograph.  The  hydrologic  analysis  used  In 
development  of  the  overtopping  potential  is  based  on  applying  a 
hypothetical  storm  to  a  unit  hydrograph  to  obtain  the  inflow 
hydrograph  for  reservoir  routing. 

The  unit  hydrograph  is  developed  using  the  Snyder  method.  This 
method  requires  calculation  of  several  key  parameters.  The 
following  list  gives  these  parameters  their  definition  and  how 
they  were  obtained  for  these  analysis. 


Parameter 

Definition 

Where  Obtained 

Ct 

Coefficient  representing 
variations  of  watershed 

From  Corps  of 
Engineers* 

L 

Length  of  main  stream 
channel  miles 

From  U.S.G.S. 
7.5  minute 
topgraphic 

Lea 

Length  on  main  stream 
to  centroid  of  watershed 

From  U.S.G.S. 
7.5  minute 
topographic 

Cp 

Peaking  coefficient 

From  Corps  of 
Engineers* 

A 

Watershed  size 

From  U.S.G.S. 
7.5  minute 
topographic 

♦Developed  by  the  Corps  of  Engineers  on  a  regional  basis  for 
Pennsylvania. 
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3.  Routing.  Reservoir  routing  is  accomplished  by  using 
Modified  Plus  routing  techniques  where  the  flood  hydrograph  is 
routed  through  reservoir  storage.  Hydraulic  capacities  of  the 
outlet  works,  spillways  and  the  crest  of  the  dam  are  used  as 
outlet  controls  in  the  routing. 

The  hydraulic  capacity  of  the  outlet  works  can  either  be  calcu¬ 
lated  and  input  or  sufficient  dimensions  input  and  the  program 
will  calculate  an  elevation  discharge  relationship. 

Storage  in  the  pool  area  is  defined  by  an  area  -  elevation  rela¬ 
tionship  from  which  the  computer  calculates  storage.  Surface 
areas  are  either  planimetered  from  available  mapping  or  U.S.G.S. 
7.5  minute  series  topographic  maps  or  taken  from  reasonably 
accurate  design  data. 

4.  Dam  Overtopping.  Using  given  percentages  of  the  PMF 
the  computer  program  will  calculate  the  percentage  of  the  PMF 
which  can  be  controlled  by  the  reservoir  and  spillway  without 
the  dam  overtopping. 

5.  Dam  Breach  and  Downstream  Routing.  The  computer 
program  is  equipped  to  determine  the  increase  in  downstream 
flooding  due  to  failure  of  the  dam  caused  by  overtopping.  This 
is  accomplished  by  routing  both  the  pre-failure  peak  flow  and 
the  peak  flow  through  the  breach  (calculated  by  the  computer 
with  given  input  assumptions)  at  a  given  point  in  time  and 
determining  the  water  depth  in  the  downstream  channel.  Channel 
cross-sections  taken  from  U.S.G.S.  7.5  minute  topographic  maps 
were  used  in  the  downstream  flood  wave  routing.  Pre  and  post 
failure  water  depths  are  calculated  at  locations  where  cross- 
sections  are  input. 
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HYDROLOGY  AND  HYDRAULICS  ANALYSIS 
DATA  BASE 


NAME  OF  DAM:  Kehly  Run  Daa  No.  5 

PROBABLE  MAXIMUM  PRECIPITATION  (PMP)  -  22.2  (1.005)  -  22.3" 

STATION  1  2  3 

Station  Description  Kehly  Run  No.  6  Kehly  Run  No.  5 


Drainage  Area 
(square  miles) 

0.29 

0.11 

Cumulative  Drainage  Area 
(square  miles) 

0.29 

0.40 

Adjustment  of  PMF  for 
Drainage  Area  (%)(*) 

117 

117 

6  hours 

12  hours 

127 

127 

24  hours 

136 

136 

48  hours 

143 

143 

72  hours 

145 

145 

Snyder  Hydrograph 
Parameters 

13 

0.50 

13 

0.50 

Ct  (3) 

1.85 

1.85 

L  (miles)  (4) 

Lea  (miles)  -  . 

tp  -  Ct(LxLca)  °*3  hrs* 

0.4 

0.2 

0.87 

0.4 

0.2 

0.87 

Spillway  Data 

Lt .  Rt . 

39 

Crest  Length  (ft) 

9  26 

Freeboard  (ft) 

3.5 

3.1 

Discharge  Coefficient 

3.1  C-0.95 

C’-0.95 

Exponent 

1.5  N/A 

N/A 

( 1  hydrometeorological  Report  40  (Figure  1),  U.S.  Army  Corps  of 
Engineers,  1965. 

(2) Hydrological  tone  defined  by  Corps  of  Engineers,  Baltimore 
District,  for  determining  Snyder's  coefficients  (Cp  and  ct). 

(3) snyder’s  Coefficients. 

(4>L-Length  of  longest  water  course  from  outlet  to  basin  divide 
^ca-Length  of  water  course  from  outlet  to  point  opposite  the 
centroid  of  drainage  area. 
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CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS:  _ Drainage  Area  -  0.4  mi  Wooded  mild  slopes 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) :  42  ac.ft 

ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) : _ L 

ELEVATION  MAXIMUM  DESIGN  POOL:  -  ...  Unknown _ 


ELEVATION  TOP  DAM:  _ 


SPILLWAY 

a. 

CREST: 

F.1  evaMnn 

lGbO.O  feet 

b. 

Type 

Trapezoidal 

c. 

Width 

39  feet  -  bottom 

d. 

Length 

Unknown 

e. 

Location  Soillover 

Left  abutment 

f. 

Number  and  Tvne  of  Gates None 

OUTLET  WORKS: 

a. 

Tvpe 

6"  CIP 

b. 

Location 

Maximum  Section  -  embankment 

c. 

Entrance  inverts 

Unknown 

d. 

Exit  inverts 

Unknown 

e. 

Emergency  dra indown 

facilities  6  CIP 

HYDROMETEOROLOGICAL  GAUGES : 

a .  Type  _ Lions _ 

b.  Location  _ Mor)a 

c.  Records _ None 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Unknown 
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Kehly  Run  Dam  No.  5  -  General  Geology 

Kehly  Run  Dam  No.  5  Is  located  in  the  Appalachian  Mountain 
Section  of  the  Valley  and  Ridge  Physiographic  Province.  This 
province  is  typified  by  numerous  synclinal  and  anticlinal 
features.  Some  minor  faulting  is  Indicated  to  the  south  of  the 
reservoir.  The  bedrock  underlying  the  dam  consists  of  the 
Pennsylvanian  aged  Pottsvllle  Group.  This  unit  consists  of 
light  to  dark  gray,  fine  grained  to  conglomeratic  sandstone, 
with  lesser  amounts  of  shale,  siltstone,  limestone,  coal  and 
underclay.  The  bedding  is  generally  well  developed  with  the 
sandstones  and  siltstones  often  cross-bedded.  Joints  are 
usually  regular  and  moderately  well  formed. 

Both  deep  mining  and  surface  mining  of  anthracite  coal  has 
taken  place  in  the  vicinity  of  this  dam.  The  extent  of  any  deep 
mining  is  unknown  without  extensive  research. 
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